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TATLURE HODEL AHO FAILIRE EXFECT RALIOHALE FOR ACCEPTANCE

e LAUSE — 0O END JTtH
Lens mation fuactions, room, Tocus, Inabitity 1o con?rg1 DESIGN FEATLRES
awind b#is, do not respond tg lecus, zupm, @r iris.
comanls (eleclrical Failure]. The TWC/Lens Assembiy is comprised uf 6 elecirical subsssemblies: 13 subassenblies

Porst Lase: o are BCA Astro designed and fabricaled using standard prinled-circyit board type af

L& loss of mission cribical coastruction. [Ehe remaining three assemblies, high vobtage power supply, pscillatar,

Al Siepper Hular Drive, widea. 4nd siepper matars, are vendor supplied compenents which have begn spacilied and

FPYaBED -hi4 prurchased aceording ta &CA Specificatinn Contral Bravings [5{0s} prepared by engi—

A Power Supply, aearing and reliabilily sssurance, Specificativns per bhe 500 dre prepared to

Cowumand Weceivers, establish Lhe design, periormance, test, qualiFication, and acceptance requirements
2¢0aA8HT1-501 tar 3 procured pigce of equipment.

Paris, malerials, processes, ang desion gquidelines for the $hutlle CETV program arg
specilied in accarvance wilh BCA 2795501, This document délines Lhe Pragran require=
ments Ter selection and conlrel of EEE perLs. To the meximun éxtenl, and consisbanl
with availabilizy, aVl parts have been selocdied §rom military speciiications at the
MK level, s a wddimun,. I addivion to Lhe vverall selection critersa, a suhsak of
genera] purpose preferred pacis has besn defized by Lhis documenl and Lhe RCA QoY E -
menl Spstems Bivision Standard Parls Lisk, In the case of the (KOS and TN lamily of
microcivcunly, devices ara screened and bosbed to Lhe MIL-STD-BASEC squivalent and
Aracerad under fhé designations of HI-RELA3HQ and SHC 5415 (ram RCA=550 and Jawas
Instrwpeats Corp, res citively, Paris nob inciuged in the above dofumenis have been
used 10 Lhe desigi anly alter a nonstandard item appraval torm {NSIATI has heen pro-
pared, sulmiltee Lo Reliability Assurance Eagineariag {RAEY and appraved lor wse in
the specific applicilionisk doFined in 1he KSIAF by WASA-J5C.

Vorsl-fase Circuit Analyses have been perfonmd snd documentod for alk Circult
desiyns Lo demonsLeate Lhat sulFicient pperating marging emisl for all g rriting
cunditioas,  The anatysis wis warst casp—ig Lhat Lhe valve lar each of Lhe variabhle
PAcamelers was w€t Lo Fimics 1hat will drive the oulpul Lo & maxvium {o¥ ninimon] .

A campuoient applicaticon review ang analyils wii conduckted 10 weridy Lhat ihe applied
LEreLs din earh piecg port by the temperature gulremes ddenkified wikth énvironmental
qualilicatins tesiing 0oes ool exceed Lhe sirags darating values idenlified i RCA
LEU5L0].

lic addilion, an ahjective esaminalion of Lhe #desige was periormed Lhrough J4 POR and
COR Lo verily 1hal the 1WCilens asrenhly wet specification and conlraciosl require-
[LTHT] B

b= Mik 4200 .
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-

- FAILAE HIGE AND
—[AU3E -

FAILURE EFFECT
3.}

Leas motsan Tunctions, zoom, facws,
wid iris. do sab respend ta
cobaidis lelecdricabl failurg}.

WA

Al  Slepper Halar Drive.
Z29411AF - Ld

AL Tuwer Supply.
Comandg Feroivers.
L9 BEL -4

Tnubility Lo cunlrad
facus, zoom, or iris.

Horsl Case!
Loss of missign critical
vidans.

BALIOHALE FOR ACCEPTANCE -
DESIGH FEATUREY (Continued) -
BARE BOARD DESIGH |A2)

The dasign of whe associated A? board is constructed from Yaminated copper-

t1ad epany glass sheebs (HEHA G-VD) Grade FH—4), PER HEL-P-55&174. Circuit
congctions are oade thrpugh printed traces which run From poinl ta poaink an the
board surfaces. Every trace berninates al o= annular ring.  [he anaular cing
sufrdunds Lhe bole in which a componenl Tead or berminal o3 locatad. This ring
Provides & Japling for the solder, ensuring goed mechanical and gl ectrical
performance. [es sire and shaps ire governed by HIL-P_S664a0 it aré trace widkhs,
spacing amd routing. These requirenents are rebledaled sperifically i& drawing
aates to furlher assgre compliance.’ Variztions belueen the artwork master and Lhe
final prowuct {doe to irregularities of the etcning processh are absa cosirgdled by
draning mptes. This prpvents Mak g defective boards From good ariwark. Jloles which
houté na leat or terminal, but serve only Lo alectrical |y intercoanect the did ferent
bodro layers, cantain slitch bars For mechaniscal Luppori and incrédsed reliabilily.

The thri halés are drilled trom a drill tape Lhos elimiaaging the passikility at
human error and alluwing Light contral ever hode and anngtar Fing cancentricity. am
important reliability crvierian., AfLes drilding and etzhimgy, all capper cladding is
tin-laad plated per MIL-STO-14%.  This prowides Tur easy ond reliable sol gering at
the tsme af board assembly, even atter perivds of pralengag itaraye.

fA0ARD ASSEHELY GESIGH (A2)

A1l components are installed sa a manner which 35$ures maximum reliability,
Lompanznl leads are pre—timed, s1lowing total wetting of sulder Joints. Al leads
are fyrmed 1o provide siress reliet and Lha bodies of large Cvnponents are stahed.
Spedial mownling and handliny instructions sre jncluded in gacn drdning required
after Final assembly. The board is coated with urethane which prolects agaiast
humidiiy and canlaminalian,

BOARD PLACEMENT {Al, A2)

The Al and AZ boards ara securce in the eleclronics assemnbly by guld-plared
beryl liwn copper card yuides. Connections are nade 5 Che auther baard with
bYind-nalid conneclors. Oisengagqemsot during Yaunkh i3 prevewled by a cpver
which spans Lhe board's free egge.
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Léms mation fwnilinns, zoom, ?hcus,
amd iris, du nut respond to
Comuands {alecirical fFailure).

WlA

Al LSlepper Matar Drive.
¢t =504

A Pawer 5upp|r.
Commtand Reca ivers.
28 1-500

TR

lnabiliky wp conlrgl.
fovus, zoom, or iris.

Yurst Cgse: .
Loss af sission critfcal
“idga .,

RESLGH FEATURES (Continued)
BAAE DOARD CONMSTRUCTLOH |AY)

The board is af “welded wire’ canstruclign. At the bare buard VYevel this dees aot
distinguish 1t bram a normal PC bgard axcept Lhak halet which will lake weld pins
gencrally are pot cannected e PC Lrades. Only those pros which bring puwer and
gravad potentials ta Lhe ICe are on PCs. An annolir riny surrounds the hale in the
beard where each power and ground pin is lugated. Thege pins 4ra Lhén ol derad to
the trace Yike any other compnneat lead. Aside from this Fealure, a)l design

£ construckion techniques used iq PL board layoul apply,

B0ARD ASSEHHLY (A1}

The drilled and elched baard is populaled with several hundred salderable aor
wabdable piny., Powar and groowl pins, as well a5 condector pins, are suldered in
place. Discreet campanents [resisters, digdes, capacibers) dra atkached to
bifturcaled termingls, whers they are saldered. Fltatpack ICs are welded,
Yead-by-Tead, 10 the tops of the weld pins. Afler welding, extra lead material is
Lrimied awdp. Lircoit coonections are made using 30 AMG nocked weld wire, Tha
wire is welded 1a tha pin surfaces an the board Backside. A1) wire welds are done
using a maching which is Lape driven, thu: eliminaling the prssibilily of missiring
due iu pperalor érrar, A1) wiring & circuit performance is togtpd grior Lo
box=lével anstallation. after successful testing, conpononis are staked as requi red
Ly driwiag nowes and Lhe asscnbly is coaled with wrethane.

The basrd i3 inserled in the bos on card-edge Quides,. im Lhe same manner a5 Lhe gthes
FL tpards. )
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“FAILURE EFFECT ~—

OW END 1TFH

Twie modliues TuncLiond, zaoem, facus,
ang yris, da not réspand [a
coamndnds ledectrical failurel.

kLA
Al Slepper Hutur Orive.

2ERAHEA %049
A Power Sopply.
Conemdnd Hucoivers.

A0 -5pa

Prability Lo cantrel
focus. zoom, or iris.

Heratl Caze:

Loty of mission critical
video,

SHUTELE CCTv
CRALTICAL ITERWS LLAT

T TN LA
LG 1. crn0193-506, 508

SHEET __4___ dF 3

.

EALIUNALL #0K ACLEFEANLE

For Qualificalion Test Flow, see fable 2 Tocakew al the Front ol Lhii beok.
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Lens motion {funciions, zeom, Tocus,
amd iris, do aol resppnd 1a
comnuinds [electrical failure}.

HLA

A1 Stepper Molor Oriwe.
ZIAHB0 S04

AY  Power Supply.
Convaand Receivers,
2EIARYI-50 )

Allk

Inabiliey Lo canlrp]
focus, zaom, or iris.

Hesst Lage: ..
Lass al mission cricical
video.

ACLEPIANLE DES]

The C(CTY systems' HLA {5 ‘subjected directly, withouwl vikeatlign isolatury which might
be used in Lheir aprwal inxballaiion, Lo Lhe following testisny:

1 dBACA-rise from D.01 G270z
0.04 &7 Fnz

-1 B0 D=5l gpe

| Hinule per Axis

6.1 Grms

20-30ns ;
£0-350 Hz:
350- 90 He;
Tesy Durdlian:
Test Level;

* WVYibratian;

* Iherslad Vacuum: [n a pressece of 1002 Tarr, Lhe ilemperatureg shall be as

follows:
1Z5% F: Time Lo stablize equipment plus 1 baur
£5% F; Time Lo slablizs equipgient plus ¥ hawr

1252 F. Time 16 stablize equipment plus | haur

Ihe HLA map nol have been subjecled ta the vaceum candition,

tor Acceptance lest Flaw, See labbe | docaded ab ihe froat of this boohk,

OUPERAL IOKHAE TESES

In arder ba verify thal CCOY tompanenly ore operational. 2 test musi verify the
healih af ¥ the command related components from the PHS [A7AIL] panel switih,
through the RLU, Lhroogh the Lynr lines kg the LamerasPTU, to Lha Lamera/PIU comnand
decuder,  The tesl must alup veridy the camera's ability Lo produce vides, the Y5U°§
ability to route vides, and Lhe moniber's wbility to display vigeo. A similar task
wituld ke perforned Lo verify the MDN comnaad palh.

Pre-Lavach pn Orbiler Tesdila-ilight Test

1. Power CCWW System.

2. Yia the IS panel, selecd a monilor ay destinalion and Lhe camera under
Leat o5 Saurie.

3. Send "Canwra Power 00" command from PHS panel,

4. Selecy "Eslerngl Sync” an monitar.

3. Dbserve vides displayed on monitor. #uke Lhai id video an monidar s
synchroaized {i.e., stable rasler) Lhen this indicales that Lhe camera
Vs reseiving compesile sync From ihe RCU ana that Lhe comera it producing
syuhronized videa.

b Svad Pan, TiVL. locus, 2aom, DLR, ANG Gomna commands and visuadlly {either
wia Lhe monitar pr diroct chservalion] vertty oparatipn.

I Gelect dawnlink as destinadron and Camerd under 1H5f st Spures.

B, lsvrve videa routed to doend 1ok,

O il "Compera Puwer WEY ©omman g vid PG paaed,

. Kepeal Sieps 3 Chrough 9 Bt ipl busue comiands via Lhe MW Conusdgy palh.
Hivs peaews Abal e LOIY eyqurpment (s apreral rapg |l

4.213 Fals r\‘ . 1_.' T,

il
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tens mobion functions, zoam, Fecuws,
ol drs, 4O peb respansd e
comagnds. (electrical Failure).

HLA

il Stepger Mator Drive.
2240 A0-4 14

Ay Prwer Supply.
Cummand Recervers.
2294HB%-501

URIT  _ JVCAWLA
DWG HO. ead019-206, 504,

21071g
SWEET & . OF  __§

SHUTTLE CLIW
CREIFICAL L1EMY LIST

FAILURE EFFECT
— . . N END ETEH

RATIOMAME FDA ACUEPTANCE

Inability to contral
facus, p4am, oOr ivis.

vorst {dsa:
Loss of mission critical
widen.

A/ IRSPECTRON

- The TWCAHLA EEE Parii and hardware items are procured from
appraved vendors and suppligrs, which meel tha regquiremenls sac darth in the CCTV
coatract and Quality Plan vork Staiemens {Wi-2593170). Resivenl OCAS perjonngd
réeview all procoremanl docuneAts to establish the aeed dor GSL an séleckad parks
IFAE S0T).

ning lospection. ane.2lerage - Tocoming Quality inspections are made on al)
recéived matewiali and parks. Rosuits are recordad by lat aod retained 18 fila by
drawing and contrel aunbers fgr futwre reference and tracesbiloty.  Abl EFE pawis
are subjecled Lo innnming acreplance tesis as called for in #FAL 115 - lacaming
Inspeclion Test [nseryctions. Incoming flight parts ore duriher pracessed in
accardance with ACA 184uEB4 - Frecondilioning and Atceptance Requiraments doe
Electronic Farls, wilh ihe exception that OPA and PIND Lesting i5 nat performed.
Hechaaical ikens are inspecied per PAL 316 = lacominyg lespecbian lasbructicns far
amechaaical itgms, PAL 305 - Incoming Qublity Control [nspeckipa Insiruction, and
Pal BI¢ - Procedure tor Procassiag [ncomiag o Purchased Parls desigaabed for
Flight Use., Accwpled itens are delivered 4o Haterial Contsrolled Stores s
retained under specibied condiLlions wabil Fabrscation s regoired.  Noo-conkoeming
moaterials are held far Hatecial Aeview Board {FHRE]| disposition.  (PAL 307,
Pal LOC 521).

Gudrd Assembly & Pest — Frior 1o tee start of WLA Goard assembly, all items arg verified
tuw be torreck by stock room persannal, as the items are accumylated 1o form a kit. The
items are verified agdin by the apirator who assenblés 1he kit by checking against the
ds—Luildt-parts—Tlist {ABPLY}. DCAS Mandatgry Jnspeclion Poinls are designafed for &ll
printed circuit, wire wrap and welded wire boards, plus harness canneclors for salder-
ing wiring, ceimping, 2older splices and quality workaenship prive Lo (oating of the
compunenl swde of badrds and sleeving of haroesses.  Specific wmsbroctions are given in
assenbly deawing noles and applicable dacuments called qul in the labrivalion procedure
and record §PA=-2307008)1 and Parts Ligd Pl Z20MEA. These include wire cennection Tisd
JIB3IAY, Mutes - wide angle s9on lers assy 2MA151, Process Standard - buadsng staking,
potbtioyg, cocapsulating 2780878, Speclficatina - Urethaoe prolective caaling 2280077 aad
Harkagnship Spec BEI0O35.

IVE Asypwbly aud Tgil - An open bow tesl is perigoned per TP-1T-2234819, gud an Accepl-
ance Test per |P-AT-Z2448 14, inctuding vibraitinon and thermsl vacoum.  Torgues are

speci Fied and witnessed, traceabilitly numbers are reqorded dnd calibrated togls are
cheched prior 1a wse. ROA Quality and DCAS inspections are perforscd at the complelion
ol specifoed FPH nperalians in accardance with PAL 204, PA] 2045, Al 206 and PR 217,
DEAS persannel witness IVE butlon-up and critical Eorguiayg.
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SHEET P o _ 5

FAILURE HGOE AND
_ CAlJSE

tens meliun functians, room, Focus,
Amdl iris, ds not respond Lo
commands |electrical fallurel.

At Slepper Mokar Drive.
£ 29SHB -5

fad Power Supply.
Conmand Recgivers.
2794HH 1-501

[ERLTL

FRILURE EFFECT
S— 1

— BAPIOMALE FOR ACCEPIAMCE

Frabadity ko canlrol
bocus, zoom, or iris.

Horsk Case:

loss of mission crilical
videa.

DA/ IHSPECTLOY {Conikinoed)

HIA Assembly snd [est — An open box test is perfermed per TP-17-2307030, ALCBplance
Test per TP-AT-2M0Y088. lorques are spacidied and Withosied, braceabilidy nusbers are
racarded and calibrated tools are cheched prior te wse. RCA Quality and DCAS ingpac—
tiens are perfarmes at the complstion of spacidied FPR ogeratyons in accordance wilh
PAL 204, Pi) 205, PAL 217 and PAL 492, OCAS personnel wiiness WLA byt kos-up and
critical Lurquing.

INCSRLA Assembly and Tesl - Atter o TWE and 2 WLA have been bested individually,
thay are mated and 2 fina) scceptance Lest i3 performed per TP=AT-2294B4Y. including
vibration and thermal vacvum envirsnments. REA apd OCAS persoanel montior these
tests and review Lhe acceplance besi datafreswlts. [hese persanoel also inspect
sfter all repair, rewdork aod retosl.

Frepaealien for Shipnent — The TVD and HLA are separated prior Le shipnent atter
fabeicalion and Lesting vs complele. €ach s packaged gccarding to CUTY Latler 8011
end 228074k, Process standard tar Pachaging ana Handling guidedines. All relatcs
dofudicniation including saseabdy drawings, Parts List, ABRL. Test lata, wkc-, is
getherad and held ia i documentation bolder assigned spectfically to each assembly,
This 1alder b wcbained lor refereace.  Am E LGP is preparea for each assy in .
diiordanie wilh the requiranenls of W5-2593126. RCA Q0 and DEAS personngl wilnesy
crating, packaging, paching and warkiny, and revies Lhe EIDP fer conpleteness and
OLLLracy.

AWh o g S
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FALLURE HOOE AND
ILITH §

FATLWRE EFFECT
od EHD JTEM

wwne— KATIONAIE FOR ACCEYIAHCE

Lens motian funciions, :oom, focas,
and iris, oo not respand La
commanss [elecdvical failure).

Hia

Al Suepper Hotor Drive,
2290800504

Ad  Power Supply.
Comunaned Receivers,
Zié9dqBy 1 =504

TR

Ivability ta conlral
feLus, ron, or Iris.

dorst [ase:
Lozt af missién crikical
vides,

EALLUBE HISTORY
TOR W-1779 L ¥-9283, Log #0794 & 0277, WLA S/N ODS-5037005-501

: Flight Failure, Spacecraft Lewel, Zoom-in funciian stalls ab =5° half

Descriptign
way bthraugh its travel. Relurngd [rom 5T5-8.

Couse: Werdor analysic indicated room gart deformed. I1his pravented khe lens
fram reachiag ks lomg 1oeal lenglh.

Corrective Actisn: All evidence indicates Lhis Failure to be an isolated instance

af wigeterml ned origin, Defective 1Ens returned to ANGENIEUX (pr repairs, new lans
installed and Box was subjected Lo and passed acceptance kestimy.

4.0 S
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CALSE _

T FATLURE ETFECT
_OH_EnD 1FEs

bens wation Junctions, zopm, focus,
and 1ris, do not respond Lo
comuands [electrical failured,

bl 4 _
A Slepper Hotar Drive.

2294BA0-404

Ay PFowor Swpply,
Conunand Receivers.
2H948H1-501

Ll b

[nability lo cuniral
foLus, raom, ar iris,

Worst Cage:
l?:h el massion ¢ritical
videa,

SHUTTLE CCIV BG N0, 22DAB10-506, 5087
CAITICAL JTEMS LIST LI070AB-503F
SHEE ] oF 9
- RATIOMALE FOR ACCEPTAMCE
UMERATIOMSL TFFECTS
Yidao is wnusihle. Possible Voss af majar missian objeckives it AHS elbow camera iy
required,
CREY ACTIAHS
If possible, combinue AMS operalions using allernative visuad cues.
CHEH TRATHING
Cren should ke trained Lo use pussible aliernates ko CLTV.
HISSEON CONSTRATNT

bhere posiible, procedures shonld be designed sp Lthey can i dcoompl ished wikhoat
CCTy.

121!
Covy - U,



